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SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that we, David L. Burke. Jenny Fitzgerald. Thomas G. Knodell. 
Kenneth C. Petri. P. Blake Svejkovsky. Paul A. Svejkovsky. have invented new and 
useful improvements in 

SEASONING SYSTEM AND METHOD 


of which the following is a specification: 


SEASONING SYSTEM AND METHOD 


P'mid of the I nvention 

» .."^P-. a-- .«hni,ues seas»n.g snae. 
.ocs such « =h>ps, in . .cod p™cess,r^ fa*. Mo,e pa«,c.a.y, .his inve„>^n relates 
.0 s„nifican. ..prcvements which evenly and consisten,ly coa, ,he produdwth seas=n,ng, 
,educ,n, .^e a^un, o, seasoning used and/o. increasing .he customer s des.re 
for the snack food product. 

mrknrniin'l ^'^^ invention 

—^od picessing indusu, has .ong recogn^ed .he desirabilit, of seasonng 
snacK foods, such as pouto chips, in a consis»n, and even manner. This indus^ has 
„us recognized .ha. s^ni^n. cos. savings and Inoeasad customer sa.sfac.»n can be 
bled When each chip from a bag of ^ chips . consls.n«, and uniforrn. c^^ 
^ «,e seasoning, As ^.h o,her indusuies, .he *«d processing industry ,s also interested 
rnr.ducingcos.sbyu«li.inge,ulp™n.whichp.,.ormsimpn«ed*.nc«onsorperfprmsthe 

,riLns a. a lower cos. *an e.s.lng e^uipmen,. Moreover, .he food prccessing 
I t. recogni.es .ha. equipment componeh. which contact .e product s^ 
conr^ured .dr ease of leaning, thereby maintaining the desired san*ary cond,t,ons 

""r:alt:lspro..emstha.e.stwithcurrentegu.me.^ 
seasoning snac. foods. As a primal example, existing equipment and techn.ues o not 
Ly match .he desi^d an«un. of seasoning added U, .he ^--i"^ P™-' - 
current seasoning epuipmen. relies upon «,e applied seasoning mas, (wergh, to 
mrhed.o.hemass,weigh.,ofthelncomingproduc.inana..emp.,oachleve.hedes,r 

p,opor.,on o, seasoning .0 .he incoming product now. This .echnl^ue .hus measures .he 
weigh, of the product and in response .he,e« applies .he selected amoun. of seasonrng. 
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tnecnipsuci cinra the density of the ncoming snack food 

p,o.u. .e.o. 7— L,»n,. depend., on .e v..,n, — 

.he de.red a^.n. o, seasoning. Since weigh, o. .he se.son,„g .ay ~. ^ 
TL >o .he weigh, of «,e o.e«n produC, and since seasoning ,3 rec09n,zed as 
:rr::.!;le.awing™d.n.o,cneo,..n»s.e.ens.e.wingr^^^^^^ 

r. sn acK food products, .he over-applic^on 0, seasoning h, a producer or .he o s 0 
::rsledu;nunder.seasoningrep^en..«onso,do,,arse3.^ 

,0 Jl. cusu^ne^s appearance desires is Known .0 be .os-, reiated . .he vo.. 
r. I nooning product . he sea«.ned. Thus con«n.^a. seasoning e,u,pmen.. w^.h 
: ::einlingproduc..hasa«en,p.ed .■es«.a.-.he«^^^^^^^^ 

Jed upon measured we^h. and vadous other faCo,. and fonnulas. Th«e denv - 

™s.r= are however inherandy based upon weight measurements. The 

volumetnc numbers are. howe er. J ^^, ,,,„i„,„to,He incoming 

incominaproductiseonventionallywaghedbyascalewnicn y 

incoming prou 1^, has thus long desired techniques which 

J ..™r.,.ounr The food processing industry has inus lonij u= 

^ of .e incoming P^uc. so .at seasoning c.. ^ 
L accura.e,y applied .0 produce .he desired amount 0, seasoning on «,e area of .he 

'"::Lthods 0, chec^ng .e ao.a, seasoning applied .0 the ch. ^ 

3 weigh. bTsed sample 0, a base produC applying a weigh.-based sample o^ason, 
and.henmoni.ohng.hecolororsal.con..n.of.hismb<.ureagalns,penodicsample,.aken 

and .hen mom.o g ^^^^^^ ^p^,.^^ ^^3^„„,„g 

during a production run. Thus, even 
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continues to rely upon weight-based correlations, although It is known that the area of chip 
closely matches the volume of the product, and thus a volumetric measurement system 
would be more accurate than a weight-based system. 

Another problem with seasoning systems is that the seasoning is not evenly 
dispersed over the area of the product. Seasoning is conventionally brought to the 
incoming product through a tube attached to the end of an auger, with a row of holes in the 
tube that allow the seasoning to be pushed out by the auger and thus fall over the 
incoming product. These tubes must be continually monitored to insure that the holes do 
not clog. It is also difficult to correctly use this equipment so that the seasoning is 
dispersed over the entire area of the incoming product. In addition, these tubes must have 
their settings manually changed as new seasonings are used due to the seasoning granule 
style and its affect on seasoning flowing out of the adjustable holes in the tube. 

Continued problems with the application of seasoning using the above auger have 
led to the use of a vibratory conveyor tray with a bias cut discharge to apply the seasoning. 
Use of this vibratory scarf plate avoids the necessity of using a tube with adjustable holes. 
This solution, however, creates new problems since the vibratory conveyor that moves the 
incoming product is the motion that moves the seasoning on the scarf plate. Varying 
product density has a significant effect on the travel rate of a product being moved with a 
vibratory conveyor, and accordingly the time shift between the measurement of the base 
product and the application of seasoning to that measured product causes a mismatch 
between the seasoning and the base product. Moreover, vibratory conveyors tend to 
develop a build-up of seasoning over time and therefore have sanitation problems or flow 
problems due to uneven dispersion. To eliminate this build up. a second separate vibratory 
drive has been used to move the scarf plate, so that the travel rates of the base product 
and the seasoning could be more evenly matched. This separate drive mechanism for the 
scarf plate increases the cost, weight, and complexity of the seasoning system, and also 
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prevents the system from being easily cleaned, particularly during seasoning change 
operations. 

Tumblers are conventionally used to mix the incoming product and the seasoning. 
Many of these rotating dmms are fabricated from stainless steel, although some newer 
drums have been fabricated from hard plastic, While these tumbler drums effectively mix 
the base product and the seasoning, current drum technology also causes undesirably 

high product breakage. 

Some products, such as tortilla chips, require oil to be sprayed on the product prior 
to the application of seasoning. If the seasoning and oil spray operations were performed 
in the same tumbler, cleaning the tumbler becomes very difficult because seasoning and 
oil tend to cake in the drum. Oil is therefore usually applied upstream of the seasoning 
operation. Accordingly, an upstream tumble drum for mixing the product v^^ith the oil and 
a downstream tumble drum for mixing the oiled product with the seasoning has been used, 
although this again increases equipment costs. Moreover, the additional second drum 
requires the sacrifice of a vertical elevation in the product line, representing the height of 
the product incoming to the additional drum verses the height of the product discharged 
from that drum. The addition of this second tumble dmm to a product line may thus 
adversely affect the height of the product as it moves through the food processing system. 
Also, the addition of another piece of equipment to an existing system may create 
problems with the increased product travel length of the new system. 

Finally, and perhaps most importantly, significant problems exist between the 
seasoning system and downstream equipment, such as scale and bagging equipment. 
Generally, the food processing industry does not utilize systems which provide for real time 
monilonng of activities and changes to the operation of the food handling mechanisms to 
optimize the system. Conveyor systems which feed the downstream scale or bagger are 
conventionally turned "on^ or "or in response to either an on/off signal or a modulating 
signal from the scale or bagger. Steady slate run time is important to providing consistent 
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masoning To maximize the amount of steady state run Ume. .he upstream conveyor 
"rml,rab,y ai,=ws for sma„ amounts o, accumulation of product w,tt,ln tt,e conveyor 
s i , e pr.r a« conven«ona.,y uses only a feedtac. system, .o»ev., n^.e 

sonm^ system no. m. dis.r.u«o„ system acnieves tne proper now of 

pnsduct to the downstream scale or bagger. 

The disadvantages of the pnor aH are overcome by the present invention, nd an 
improved seasoning system and memod of seasoning food products, such as ch,ps, 
Te^uen^y disclosed which overcomes man, of me proh.- o, p.or art seasoning 
systems and techniques. 


til — ^^rYff*1^*'"''^"''°" ^ ^ ^^rh offers 

The present invention provides a seasoning system and method which off r 

superior seasoning coverage, ease of use. and econom^al operaUon w«h superior con.ro 
:Lous.ypeso,.o,dproducts.Acco,dl„g.oone,mt«.lmen,pa,t^.arWde^^^^^^^ 
.igh flow capacity, seasoning ,s reliably dispersed without the need for con.n a 
Xstlng the syst«.. for leaning c^ed tube holes, or .or cleaning .he sea»n,ng u 

, owet«m Seasonina is dispersed in a manner which provides 
UD on a vibratory conveyor system, seasoning is 

, producLerage and thus the elimina^on o, product stream ^-^^^^^^^ 
disoersing seasoning in response to a signal which actually measures volume and ,s thus 

Of plc .... Both .his system and the subseguenUy descHbed system 
can also be easily cleaned, thereby maintaining high sanitation cond,t«ns. 

A Ind Lbodimen. of an lmpro«d seasoning system is particulady we,, suited 
tor seasoning systems which pass a r.,.lvely ^ or med.m guantity ^^^^ 
.nrougn the processing system. Both embodiments allow for an automatic ac 
application of seasoning to «,e base p^duct w«hout the seasoning ^PP--^; 
.Led by changes in the dens«y of «,e base product. Both seasoning sys^ms m 
a rlhed ,ood produc. with supeHor appearance and taste, while simultaneously 
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.3vin,.sl,n.c.nt3.oun.c.™n.,due.ohi9hoMowseasoningappliea..nsa«.buU.e 

Hurt to achieve the desired seasoning coverage, The seasoning sys 
product to achieve ine ^^^^ configured on- 

invention both facilitates operator .nput and allows the system 

It IS an oojec K breakage, quality 

which offers superior seasoning coverage of a product, low p 

.* ie Pflsv to use and economical to operate, 
'^r. aTl^c o, iZZLe... .0 p.v.e an in^^ve. season.. s,s«. 

. . r. ol lncon,in, produC raU,,, than .ne we,h. o, .he .con,., 

Z.T^ an. .ispe^s seasoning as a .unClon o, ,Ha sense. v.u.e 
inA.,,ea,ur.o,me.ven«on.<,ua.»,con»o.n«,b.i,nprovedb,»^ 

:rZl I alas... .an,p.e as a .nCon o, .e p^uc. vo.n« ... .an 

"""Trite, o,.. o, the invention to p™vi.e a seasoning syste. wh^ ,e.uces 
It IS a reiarea ouj ^^^^i 

.• .toe «asonina fluctuation vanation due to change in oasc w 
or eliminates seasoning nuc continuous 

: T3rc;rMotl,:easonin,™a,.eacNeve...in.a 

further feature of the lnven.00 that product volume ..ay be measure. «lth 
convela. plelect. c eye 3n.or uitrason. sensor technoio^y so that the .o,u.e 
measurement system does not .irectly contact the product. 
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„ . feature of me invention that the conveyor trays using the seasoning 
r e!s ytle. and deaned. Co„vent„na, vi.rator, conveyor trays are 
r:a7r:: -uire remove, toois and have hi. =n,n, up 

""^t ::::: :::: - ..n^n . ... ...^^ e— , o, a seas^. 

_or are d,sc,osed .r — ^ ^^^^^ Z 
embodiment may be structured and operated to Y 

P^^^^^- ^ tho seasoning system, when utilizing 

. .Kich eliminates product fluctuations due to gate dumps and 
flow leveler technology which eliminates prouu 

1 .n even and constant stream of product to the seasoning equipment, 
provides an even and co s ^ ^^^^^^ ^.^^^^^g^ 

Thetumblerofthepresentinventionalsopreferabiypro 

« «t«r Hiccharae thereby minimizing product breakage. 

" °C:3::rs: r3X.«^^^^^^^^^^ ^ .ann. ^ o«ers a high 

The seasoning »y intermittent 

..finn cacacity to achieve continuous seasoning nins aunng 
accumulafon capacity » i„,e™itent stopping of the scaling and/or bagging 

downstream equipment operauon, e.g., mtem^ittent stopp g 
equipment. The seasoningsystemthusachievesconsistencintheseaso g 

""^ rirtl -res and advantages of the seasoning system an^ 

Jac^r ing to the present invention v.,. become apparent for the f^iowing detailed 
r:::::! ein re J^nce is made to the figures in the accompanying drawings. 
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^^^-r - : o. ... ™.,e .... .o.^ . 

F'Q'jre 1 • , ..f the mixing module shown in Figure 2 with the 

Figure 3 is a cross sectional view of the mix.ng 

tumbler liner removed. ^^^^^^..^ ,,^bler liner. 

Figure 4 is an enlarged cross section ^ 

Figure 9 is cross sectional view embodiment of a seasoning 

s,«em acceding me present invenUoo wh^h ,s «e« 

trough rates, ,„ Figure 10. 

Figure 1 1 1s a PKtona" »• „ oortion of a seasoning conveyor. 
Piguret..ep:ctsanane,na.e.^.^^^^^^^^^^^^^ 

Figure .3 is yet another embod,..en. '^'^ ^^^^ ^ ,^ ,p„30er. 

Figure U is an embodin«n. of a season,ng co veyo « 
F^ure 15 is an aHemate embodin«n, of a pon.on of a season g 
uBiizes a cur-ilinear shaped edge. 
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P,ure ,6 . a piCoria, view „ ,e, ano«,er ..bcdi^nt o, a seasoning conveyor 

r:::: r;.., . . a... e^i... . . 

seasoning system according to the present invention. 

seasoning ays seasoning system shown in Figure 17. 

Fiaure 1 8 is a lop view of a portion of the seasoning sy 

pigure lo o k :^ ^rn« section of yet another embodiment of a 

Figure 19 is a side view, partially in cross-section, or ye 

seasoning system according to the present invention. 


gilJaSSrifitiimJlP^^ , , system 

one embodiment of a system 

ordlo the present Invention, and Figure 6 discloses another embodiment of the 

:::r::nrThep.fe.edseaso.^^ 

C 1 s"^^^^ -P- one seasoning system 10 of the present inven.n 
' . H Llsurtedforfoodproductseasoningapplicationswhereintheproduct 
which is particularly vwell suitedfor rooa p 

rates for future equipment are likely. seasoning system 

o»nm 10 starts with product incoming to the seasoning y 
The seasoning system lo srans wun y 

m*,chanisms or conventional gate mechanisms may be useo 

mechanisms or . _ferred proportional gate is disclosed in pending U.S. 

rate into conveyor 14. A preferred p P ^hich is hereby incorporated 

. r ^oriai No 09/251 51 6 filed on February 17.1 999. wnicn 15 ns;r y 
Application Serial No. 09/^t>i .d ^^.^^ ^^p,^.^^^ 

« ^« ThP seasoninq system 10 includes a conveyw 
by reference. The ^^^^°"'"^ / ^^^,^,,i„33, motion to move product 

subsequently, may be powered to produce the desireo 
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,he iray Dy the drive assembly shown in Figure 2. Only the trey or pan of the conveyor 14 
is shown ,n Figure 1 . The seasoning oonveyor 14 may include a flow leveling device to 
onsure a faiity unifom, level of product moving along the conveyor. A suitable flow leveling 
device may include a lateral row of inclined pins 1 7 and another row of inclined p,ns 1 9. 
Further details regarting a preferred flow leveling device are disclosed in U.S. Application 
Serial No. 09/320.355 filed on May 26, 1999. 

The primary compcnentsof the seasoning system as shown in Figure 1 are a mixing 
module 15. a seasoning module 35, and an improved seasoning pan or tray 32. For this 
exemplary application, the food product discussed bek« is potato cWps. Those skilled in 
the art win recognize the benefits of the present invention to other foods products. 

The mixing module 1 5 includes a linear motion conveyor 14 and a tumble dmm 1 6. 
The product thus moves pas. spray nozzles 20, 22 and 24 each supplied wKh a desired 
spray, such as oil. fram spray header 18. The spray nozzles may spray chips on the 
conveyor 14 and/or within the dmm 16. Those skilled in the art will appreciate that potato 
chips are no. usually sprayed with oil, and Biat the oil spray operation is descHbed here., 
since oil or other liquid spray is conventtonally sprayed on other food products. 

The depth of the product In the tray 14 can be reliably sensed by sensor 26. 
vanous sensors may be used for sensing the vertical height of the top layer of the product 

being conveyed and thus direcUy sensing the depth of the product in the tray. The 
prefenedsenslrgtechniquedoes no. requlrethatanyproductbecontacted by the sensor 

A preferred photooptic sensor may ulite. dual photo eyes to substanUally reduce operator 
adiustment. The purpose of the sensor and Its n:-e in the operation of the seasoning 

system is discussed below. 

AS shown in Figure 2. the linear motion cx)nveyor 14 includes an elongate tray 42 
for moving goods longitudinally along the tray. The tray 42 has a semicircular tray floor 44 
for supporting the transported goods thereon. 
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The conveyor 14 includes a base 46 that may be supported on a plurality of 
adjustable leg supports 48. A plurality of substantially vertical support members 58. 60 are 
pivotally connected at 59. 61 to the base 46. and are similarly pivotally connected to the 
tray 42 as shown in Figure 3. The support members 58. 60 thus extend upward to pivots 
that are connected to the tray 42. Other types of support members may be used for 
supporting the tray, including vertical supports for suspending the tray from celling 

Structures. 

The conveyor 14 includes a fixed support 50 that is rigidly connected to base 46. 
A powered drive mechanism, and preferably an electric drive motor 52. is provided for 
powering crank arm 63. which in turn is pivotally connected to one of the tray supports. 
The powered drive mechanism cyclically moves the tray supports 58. 60 fon^^ard and 
backward, thereby similarly moving the tray 42 a desired stroke length with each cycle. 
The powered drive mechanism 52 thus moves the tray slowly fonvard and then more 
quickly backward, with the goods sliding along the tray during the backward movement of 
the tray 42 A plurality of operator selected controls 54 are shown for regulating operatK,n 
of the powered drive mechanism 52. i.e.. to regulate the frequency of the conveyor 
movement, which is typically about 200 strokes per minute. An automated control station 
56 which may include one or more computers, may also be provided for automatically 
controlling operation of the drive motor 52. The stroke length for linear motion conveyors 
typically varies from 1 inch to 2 Inches. In an exemplary application, the drive mechanism 
52 imparts a desired stroke length of from 1.4 to 2.0 inches, and preferably about 1.6 
inches to the conveyor tray 42 and cyclically moves the tray in the forward and the 
backward directions. Further details with respect to suitable drive mechanisms for a linear 
motion conveyor are disclosed in U.S. Patent Nos. 5.351 .807 and 5.794.757. A suitable 
machinery mount 48 for achieving the desired inclination to the base 46 and thus the tray 
42 is disclosed in U.S. Patent No. 5,842.678. 
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The drive motor 52 also preferably powers one or more countervelghts 66, as 
Shown in Figure 2. Each counterweigh, may be supported on one or more vertical 
supports 68 pivotally connected to the base 46. Counten«eigM movement in the fonvard 
and bacicward directions may be obt.in«i via cranl> am, 64 powered by motor 52. The 
coun.e™eigms are sized tor minirrtzing vibration ar^ "Knocking- o, the conveyor dnve 

mechanism. . ui 

Referring to Figure 1 , both sides of the product may be reliably coated ,n the tumble 

dojm 16 For food products which do not utilize a spray, mixing module 1 5 may thus be 
omitted from the system 10. For the preaent. it should be understood that the dnve 
mechanism for the linear mo«on tray 14 as shown in Figure 1 also preferably drives the 
16 which has Its own rotary drive mechanism 72. as shown in Figure 2. The 
tumbler 16 as generally shown in Figure 1 may thus be moved both lineariy backwards 
and fonvards with the tray 14. w«h the dnim also mtating the desired speed by Uie dnve 
motor 72 This feature allows the dmm to output product m a conflnuous process without 
m. tu mbler dnim ax-is being inclined . This may be very important to the operator, since the 

•horizontal- or non-indined drum axis for me dnrm 16 results in very little if any product 
height in the convoying system line being lost. 

The product is thus fed to linear moUon conveyor 28. which also includes a linear 
motion conveyor tray preferably powered by the drive mechanism simplistically shown ,n 
Figure 2 The depth of pnjduct in the uay of the conveyor 28, if desired, may again be 
sensed by depth sensor 34. The seasoning tray 32 may be secured to the tray of conveyor 
28 and thus moves in a reciprocating manner in response to the linear motion conveyor 
drive. Seasoning may be supplied to the tray 32 by conventional auger 30. 

The seasoning module 35 thus includes a linear moUon product conveyor 28 and 
a seasoning tray 32, which together convey seasoned product into the seasoning tumble 
drum 36, The depth sensor 34 thus senses the depth of the product in the trey of conveyor 
28 at a particular location within the seasoning module. This depth sensor measurement 
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is taken within a tray with a fixed configuration. A signal from sensor 34 of the elevafon 
or depth sensed is thus directly related to a product volume signal. A horizontal motion 
conveyor is preferably used to measure the varying bed depth and thus the varying volume 
of product passing along the conveyor at any point in time, since a horizontal motion 
conveyor travel rate for varying product bed depths and product densities is substantially 
uniform Since product moves along a linear motion conveyor at a highly controlled 
product travel rate, this enables one to detemiine the actual volume of product movmg 
within the seasoning system at any selected location, and thereby automatically control the 
drive motor 1 3 which powers the propcrttonal upstream gate 1 2 to match the requirements 
of a downstream scale/bagging system 40. This volume measurement also controls the 
motor 31 powering the auger 30. and thereby controls the amount of seasoning delivered 
by the auger 30. If a conventional gate rather than a proportional gate such as gate 1 2 is 
utilized the speed of the upstream conveyor system, such as the FastbacK- conveyor 
system available from Heat and Control. Inc.. may be adjusted to control the amount of 
product being delivered to the conveyor 14. 

The seasoning tumbling dmm 36 may be designed and sized for handling high 
product flow rates, with the axis 37 Inclined relative to the horizontal linear motion tray of 
conveyor 28. The tumbling drum 36 thus coats the product on all sides with the seasoning. 
The output from the tumble drum may supply a cross feed conveyor 38. which again may 
be of the Fastback^ configuration discussed above. The cross feed conveyor 38 may 
then transfer the product to conventional downstream equipment 40. Those skilled in the 
art will understand that the equipment 40 may be a product scale or packaging system, or 
may be other process system equipment. 

According to the method of the invention, the seasoning system 10 preferably 
employs horizontal motion conveyors, such as conveyors 14. 28. and 38 as shown in 
Figure 1 . and one or more ultrasonic photo electric sensors 26. 34 sense the depth of the 
product and thus the volume of product, moving through the seasoning system at a 
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selected location. The system 10 has benefits from the sanitary design of the tray of the 
hori2ontal motion conveyor, which may be made from stainless steel, and the ability of the 
horizontal motion conveyor to convey varying bed depths without changing travel rates. 
This permits the use of a conventional program which recognizes the fixed measu rements 
of the tray and the sensors to effectively measure the actual volume of the product going 
through the system which, as explained above, highly correlates to the area of the product. 
The output from the sensors 26. 34 thus allows a computer to automatically control both 
the flow rate of product passing to and through the seasoning system (by controlling the 
motor 13 and the drive motor powering the linear motion conveyors), and the flow rate of 
seasoning applied to the incoming product (by controlling the motor 31). The seasoning 
applicator 30. which may be a simple auger style system without adjustable port holes, 
thereby properly meters the amount of seasoning applied to the incoming product. 
Measuring the volume of the product with the sensors 26. 34 thus eliminates fluctuahons 
in seasoning as a function of product density, and thus provides a more accurate method 
of seasoning the product according to customer's expectations. The same product volume 
nieasurement system may be obtained utilizing the depth sensors 108 and 110 shown in 

the Figure 6 embodiment. 

The seasoning system of the present invention thus takes the desired amount of 
product required by the downstream equipment 40 and feeds the product forward to the 
seasoning system so that the inflow of product is more closely matched to the needs of the 
downstream equipment 40 which, for example, may be bagging equipment. The 
seasoning system thus provides a constant stream of product to the downstream 
equipment, and achieves smooth product flow with a minimal of product damage. 
Seasoning system 10 also reduces accumulation requirements for the conveyor system, 
in addition to a feed fon.ard signal, a feedback signal may be utilized to accommodate the 
on/off responses required by film changes and other intemjptions in the flow to 
downstream equipment 40. 
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For the present, it should be understood that the system as disclosed above has 
^nefts when used in various product distribution lines, in.uding lines with or w,thou, on- 
line seasoning systems. Trie system of the pre»nt lnven«on allows a feed forward s,gna 
from the produot volume sensor 26. M. 108. and ,10 to be coupled w,m a proporto a, 
gate such as gate 12 in a distribution line which can then direct product to. for example, 
he proper bagging unit of a bagg.ng system. Each volume depth measurement sensor 
26 34 108 and 1 10 may use dua, photo eyesto eliminate manual photo eye adjustments. 
Since ihe volume may be reliably n^asured without the measurement. ystem contacting 
me pmduct. this technique eliminates welgh-bel. tracking and reduces sanrtabon and 
.aintenence concems. This voU,metric measure^nt system thus 
performance of the entire system *,r pmcessing food products by provKling quality feed 

oroduct to the scales and/or baggers. 

One or more linear motion conveyors within the system may thus be sped up or 
Slowed down to achieve the desired product rate to optimize the perfom^ance of the 

• ,«.nt The rate of product moving along each of the linear motion 
downstream equipment. The rare or proauoi » .-^^ 

conveyors in the system may tt,us be carefully controlled to achieve the ophmum desired 
speed for that par«cular conveyor. One can t^s incorporate linear mot»n conveyors to 
numerous food product handling sys«ms and control the operation of each conveyor in 
the system determined as a function of the en.^ s^em needs based upon trie measured 
volume Of the product a. spedfic locations in the system The system may thus supply 
product to several bagging units which are intem,itten«y operated at a higher than nom,al 
spe«i rate to compensate for the loss of on. or more baggers from the system due Jor 
e«mple..onimcriangesorothe,problems.Thesystemfbrsensin9produCvolumeoffe^ 

benef«s to the overall packing effidency. management control, and reduced produd 
accumulatton in the fdod processing system. These benefits, in tum. reduce equipmen 
cos,, eliminate product breakage, and reduce the dwell time associated with accumulat»n 
that can cause stale product. 
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The mixing module 1 5 as shown In Figure 1 inco-porates both the oil spray and the 
tumble ac^oh into a horizontal motion oonveyor. This can be accomplished wKh a Uambler 
Sized to be moved with the tray 1 4 since the application of even oil spray is not as cn.«l 
as even seasoning dispersion. The system a. shown In F^ure , has signfficant 

S advantages. particulaHy when the flow volumes can be accommodated by a relatively small 
Size tumbler 16. The module 15 as shown in Figure 1 eliminates the need to use an 
Wined tumbler since the conveyor 14 is providing the ferward movement of the product 
mrouflh the module, thereby significantly reducing cost and space requirements. The 
horizontal tumble dn^m 16 could have Its own linear motion drive mechanism and thus be 

,0 supplied with incoming product from an upst«am piece of equipment which was not a 

linear motion conveyor. 

Seasoning system 10 as shown in Figure 1 thus applies seasoning based on the 
™asured volume of product «th« than the we'sht of the product. The charactenstcs 
inherent in the linear motion oonveyor. such a. constant traveling rates with vary,ng b«l 
,5 depths and zero seasoning build up. allow the seneor to accurately measure the volume 
of the product at any point within the system. 

With respect to both the system 10 as shown in Figure 1 . the seasoning system 1 1 
Shown in Figure 6. or the seasoning system 13 as shown in Figure 10. the discharge from 
the seasoning system is free of flights, thereby facilitating cleaning and allowing for a 
,0 centerdischargeasoppcsed to an off^enterdischarge, .hereby*irther preventing product 
breakage and reducing spill points. Each of the sea«,nlng systems as disclosed in Figures 
1 and 6 offer additional accumulation capacity, thereby allowing (brconttnuous season,ng 
runs even during intermittent downstream operations. 

To operate any one of the seasoning systems 1 0. 1 1 or 1 3. the operator may input 
,5 signals to the control panel, such as panel 1 50. which indudes an operator input Keyboard 
" 152 acomputerl56anddisplayscreenl54. The operator may select the seasoning l,ne 
he wishes to alter on the panel display screen 154. which may simplistically illustrate the 
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-♦«m The ooerator may also input signals 
II nroHLict distribution and seasoning system. The operaior y 
overall product d.stnou ^.,^^^^^3 p^, 

.ndicative of the desired bag s.ze and bag s peed, or h _ ^ ^^^^^^^ 

hour of output required by that seasoning line. The operate 

seasoning recipe and simply starts the sy^^^^^^^^ ^^^^^ ^^^^^^^^ 

Ar^cordino to a preferred embodiment, the comroi loy. 

,3s..Ztln:se.on,„,svs,e™..he..yau.o.a«ca,.^ 

ritlnveyo. A particular conveyor may *us be sped up or slowed UO«n 
3,s,e.9a.esand^ve,o J 

,0 increase or ^^"^^T^ll Since .he Instan^neous flow rate of .he v<-ume o, 
,pera.»n o. downsUeam conveyor. ^^^^.^ 3^ 

^"rrTniriiL -som,. o^. . .e seie^d 

^""^ demand, o. me Incoming product. If desired, .he 

::rrar.i.*»- 

l....resu,.s.lnpu.,d.— 

unlike prior ar. systems, the seasonmg sys d,„„s,ream 
sequential feedback to all con,r.llng parameters '^^'^^^^s^^^^e 

*o irh the number and size of me oags w pi w 
e,uipmentrequ,rements sucha the urn ,^ 

operation to achieve the desired resui ^^^^^^ 
system 150 may thus input signals to all equipment based upon 
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.o,„™ ™3sure.en.s a. va.ous pcin« i. systeo,. and calculate ,he d«,re<. spe^ 
o..er opa.a.on of each piece o. equipment ,0 operate a. a specif, rate or ,n a pred «ab e 
lie ,or achieving .he desire- -.^ure =. product and seasoning .eing un,fo™ , 
ed .0 the downstrea. e,uipn«n.. Proport^na, ,a.es n,ay thus reiia., con.^ .e 
Z .0 «>e seasoning systen, and/or «,e input a, various stages o, the seasoning system 
operat^n. Since U,e n,easuren«nt systen, o. .he present invention a„o«s tor the accurate 
Isure^nt 0, product rate a. various points in the system, eac^ conveyor, tun, ,e^ 
and seasoning auger n«y be operated a. an optimum rate based upon the rea, .me 
operation of the downstream scale or bagging equipment. 

Figure 2 is a more compiete representation of the linear motion conveyor , 4 and the 

. ^ ■ c™,™i In an exemplary application, the drive conveyor 
tumbler 16 generally shown in Figure 1. In an exemplary pp 

as shown in Figure 2 may be electrically powered by a one horsepower "-'^'^ 

The conveyor drive may move the tray « in the desired '^^'^'^'^'l"''^^'^ 

•-,ofoi« o n inches and may reciprocate the 42 tray ax 
a linear spacing of approximately 2.0 mcnes. ana y 

aDoroximately 200 cycles per minute. 

Figure 3 depicts an end view of the dnve mechanism described above. Pivotal 
support 0 suppons .he frame 70 for the d.m assembly ,6. Brackets 78. 82 are thus 
each nxed to .he frame 70 w»h the pivoUl connecSon 76. 80 interconnecting the 
:::igsuppo«s60wi..e,o...gd.massemb,y.Thed— ^^^^^^ 

,he drum 74 and mus .he produC a.ntelned therein. Removable liner 88 as discussed 
^owhasbeenremoved.rom.hero«.ingdn.m74.obenerdepic.meo.hercompone^« 

shown in Figure 3. When in use, the liner 88 w», nom«lly be secured to the rotating dn.m 


74 bv conventional securing members. 

Figure 4 illustrates a relatively soft pliable liner fabricated from a food grade plastic 

,0, pos^^ning within me in.enor of the rota^ng d^m 74. L^er 88 may be eas y and 
quickly removed and replacedwithanotherlinerford,fferen.seasoningchanges. The imer 

p2 lyincorporates,oundededgesofits«ghts.asshowninF,urea. The«,htsmay 
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«i,lly reces«d from each end of me line, A rela«ye,y shcn a«ial spacing of. e.g 8 
inches behveen ih. do«ns.ream end of me liner and the downstream end of .he flights 
ensures that product discharged from the dmm assembly 16 desirably is subs,an.,a„y at 
same horizonUi position as the a,is of H,e rotaSng dmm. This has particular 
advantages over prior art drums which discharge product horizonUlly from .h,s ax,s and 
thus alter .he centra, axis of the product flow plan^ The soft liner cushions the product as 
i, is .umbled. The liner may be manually cleaned by hand within the rotating dnim, or may 
be remov«. for a wet craning operatu^,. The d.m 74 iuelf « p^ferabl, fabnca^ from 
stainless steet. 1. is large^ me weigh, of the dh,m 74 ma. lim^s me .tee of the system that 
can incorporate wim and lineady move with me conveyor tray 42. The liner 88 may eas-y 
be removed and replaced wKh another liner during periodic cleaning of other equipmen. 
wimm the seasoning system. A liner stop 75 as shown in Figure 2 may be provided tar 
controlling .he posi.ion of me forward «ige o. .he liner 88 wim respeC .o .he non-ro.a.|ng 
uay 44 compared ^ a standard DtaOng drvim which utilizes a stainless steel dmm. me 
liner of me tumble dmm according to me present lnven«on ma, be made wim plasty 
which, due to its charactehs«cs, inh^ently provides a cushioned interface for .he ro.a.ing 
produc. mus resulting in reduced product breakage. 

AS shown in Figure 3. the Uay or pan of me conveyor 14 has a semicircular 
conSguration. EHher me entire lengm of me tray may be uniform in conr.guration or a 
transiUon piece may be prov^ed atong the lengm of the tray so ma. me tray tenrinates ,n 
a semi^rcular configuration. The non-n=.a«ng tray mu. butts against rotating liner 88 
secured me cylindhcal tumble d^m 74. wh«h may be ro.a.ed by .he drive mo.or 72. 
The ro.a«ng d.m 74 may mus pass under .he ,ray of conveyor 14. This system thus 
couples a ro.a«ng pan or tumble d.m wim a reciproca«ng pan. Seals ..ay be used 
between me rei^procating pan and me rota^ng and reciprocating pan. Module 15 a 
shown in Figure 1 mus incorporates desirable features of a linear motion conveyor to result 
in a combination conveyor and temble drum system. 
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AS shown in Figures 4 and 5. th. tun,ble dmm 88 preferably provides for a reversing 
„^m design. Pour circamferenWy spaced elongate rib ™n,bers 84 may be provided 
each o. whici, is secured «. or preferably formed as part of «,e o*en«lse sleeve-shaped 
liner 88. Each rib 84 may have a fligh. 85 a. a selected angle, and a fl^h. 86 at another 
selected angle. The product will thus be engaged by «,e flights 85 when .he dn.m 74 and 
,he liner 88 are thus rotated in one direction, and will engage flights 86 when l,ner 88 ,s 
rotated in the other direc«on. with rota« on being achieve, b, the reverslNe dnve motor 72^ 
Each of the fights 85, 86 may be set a, a selected angle for proper season^g blend w.h 
minimum product breakage. In a pa,«cular embodiment, the flight may be «^ ,e 
provide two predetermined an^es, U^ereby allowing for reversed tumble act«n on 
previously salted or unseason«i prcKlucts reducing product breakage. In an 
xe^lary embodiment, each nb may have a light 85 which resides within a plan. pass,ng 
through the center of the rotadhg insert 88, and anomer «^h. 86 angled as shown ,n 
F^ures 4 and 5. Fl^h. face 85 may thus ha-e a 70 to 80 degree face for h^hly tumb .ng 
p,oduct,whilethefli9h.88provKlesadegreefacefarre.ativel„«h.tumblingo.theproduC 

When the station is reversed. The reduce, lift flight ma, be used, for example, when 

tumbling unseasoned products. 

Figure 6 illustrates an alternative season^g system 1 1 according to the present 
invention, which utilizes two lir.ear motion conveyor trays 94, 96. each driven by a s,ngle 
drtve mechanism. As explained subsequently, the drive mechanism moves the ^o t^ys 
Simultaneously, with product going in opposite directions, as l«ustrated in Figure 6. in ,h,s 
seasoning system 1 1 , product may be delated to the upper t«y 96 by a convenaona 
distribution system, and preferably a system equipped with a propcrtiona ga^ such a 
gate 97 powered by motor 9, , Preferably the w* of both the upper pan 96 and the lower 
pan 94 is sufficiently wkie to albw the product «, be spread thinly on the trays. The dnve 
mechanism shown in F^re 6 ma, «,us be sized for reciprocating the lower pan 94 but 
may otherwise generally have components as shown in Figure 2 and discussed above. 
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^ th^ iftu/pr nan 94 in the same manner that these 
SuDPOrts 60 and 58 thus support the lower pan ^ 

Iponenu supposed .e pan 44 shown in F.u. 2. AnCer pa,r o, p,vo.> s.po. sa 
92 1 reciprocate me upper pan 96. The seasoning .ray 100. 1 12 r.ay «^us be r,«ed .= 
IspeC^e pan 96. 94. and thus may evenly dis«bu.e season.^ on .he product, as shown 

'^Tsingte drive unit as shown in Figure 6 r^y mus move the product through an 
entire seasoning operation. The weight o( the tray 96 in comblnaUon with seasoning tray 
l:ybeJ.»i-sc.ha..heuppertray96e«ec...yp™v«es,or.e.^n^^^^^^^ 

,0 .iniL .he vibrat^n and .cnocKing. A coun.e«.igh. 66 a, shown ,n F^ure 2 *us 
IZZl provided .or the seasoning system as shown in F«ure 6, s.ce *e we,ght of 
lety 9S may provide p,« or a„ o, .e purpose served by the counterwe^h. 66. ^s. 
L s«ed I the ar. ^ appr«iate «,a., « desired, the spray --J ^ 
masoning tray 1 12 could be provided direcd, undo, the upper .,ay 96. so that «,e length 
of the upper and lower trays were substantially equal. 

Tme pn^duct travels to *e right in the upper pan 96. Ks depth is measured*, .he 

„„rason. sensor 1 08 o, other suKable volumeulo measuHng device. This v^u^Jep^^ 
«n.ncombinedwi.ha.nownpanw«thandproduct,ravelr..e..hus...ec..elyde.erm,nes 

Te inltaneous volume of .he produc. being handled by the system a. the ,oca,»n o 
he sensor This volumeuic measurement ma, be compared to the volume re,u,red y t o 
I eTother downstream eguipmen. 40, and the proport^nai gate 97 automafca 
diusted to meet the s,stem reguirements. The product votume determ,na.on also 
plrably detemiines the amount o, spray ,lf required, and the required amount of 

seasoning. soraved from the plurality of 

Pressunzed oil may be provided in header 1 02 and sprayea y 

.pray nozztes 104. Auger .06 ap,-»s seasoning to seasoning tra, 100 which d^tnbute 
elng onthetoplayerof^ie Chips. Thechlplayeristurnedbytheu-plate^ 

s plrabl, ««ed to the tray 96 and thus n»ves relative to tray 94. A relatively short 
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^ 1/8 inches .0 •/. inches, and preferably about 1/4 inches. »enically 
,p„,ng ^<^J^ 2^ ^, supporting suf ace of .he u,y 94. 

separates the lower surface or p a ^ 

The mechanism 98 thus turns the ch.ps ups«ie ~ , 
becomes the top ofthe Chip wh^h may be sprayed fmm no^e^o ed y 

„i,h seasoning being applied from seasoning tray 112 supplied by auger ,14^ Th 

or 9B thus causes the product to be turned over, exposing «,e unseasoned s.. 

th IS conveyed U. me left on the lower pan 94. where the exposed s.e ,s then 

r-ltaled in the seasoning system, oi, spray may «ius be appl^ in ^wo 

InTalTo .ha. .he comb^t^n o, seasoning stage 1 and seasoning stage 2 
different areas ,,3,, ^ be 

e«ec.^e,y season bo* SK.es o. .^e^.p^ V ^.^ ^^^^ 

delivered to downstream equipment 40. such as scaie or pa » 

T lo augers may be automatically adjusted to meet the desired requ,emen.s for 

.h. ^er .ray 94, wi. conM signals provided by a con^ 

zzzT^^ «^ ^ « --rrr 

.rLonta, r,»t.n conveyor and . spea-ly des^ned seasoning pan, '^-^ 

. convey the seasoning to the product. The en^ra ^^^^IZ^ 

packaged as a single unit which ta.es up „« spa«^ The d« ^^^^^ 

eliminates seasoning build up. wh.h in turn .»na« .e ne«, 
mechanism, whaealtowing the season«g module to be easily remo 

The deflector 98 thus caused .he 1 80 degree .urn loops the product over so ha^a 
second »,^^ca.^n of seasoning can be applied to the other side o, «,e chip. To maKe the 
uT lur^S me product has a min cross ,ect.n. and thus the use o, wide pans ^ 
,um accurately, / ^^^„<,„obtaineyendispersion. Linearmotion 

,„portan. to ^'"^2^2^^ 'oLm me turn wim a rela^vely simple defector 
r;r»ryrrlmeproduct.obeaccurately.medandmere.re.^^^^^^^ 

l lXh percentage of the chips. Vibra.ry conveyors could be used instead o, 
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linear motion conveyors, but vibratory conveyors tend to build up with seasoning. If 
desired hood or hat 160 as shown In Figure 6 may be provided over the top of the trays 
94. 96 to prevent any product from falling onto the trays and protecting the product as .t 
moves through the seasoning operation. 

AS shown in Figure 6. the upper and lower product trays move the goods .n a 
reverse direction, and both product trays are powered by the same drive mechanism, in 
less desired embodiments, a separate drive mechanism may be provided for each of the 
product trays, which would allow the seasoning product to move In the same direction 
along the seasoning system. Nevertheless, the product deflector would still be used for 
inverting the product as it passed off the upper product tray and was input to the lower 
product tray. The seasoning system 1 1 as shown in Figure 6 has substantial advantages 
in that no rotating drum is necessary to season the food product. 

until this point, the seasoning pans 32. 100. 1 12 as shown in Figures 1 and 6 could 
each be understood as being a simple rectangular pan attached to the respective product 
pan The preferred embodiment of the invention achieves more even distribution of 
seasoning over the product by using a more complex seasoning pan. such as that 
depicted in Figure 7 or as discussed below for alternate embodiments. To prevent 
seasoning from breaking up into small bunches with void areas between the bunches, the 
auger 102 preferably deposits the seasoning on an inverted v-shaped downwardly and 
longitudinallylnclined seasoning deflectonOBwhich preferably has two triangular-shaped 

sides 116 each sloping both in the forward or longitudinal direction and toward one of the 
sides of the seasoning tray floor 122. The two triangular skJes 1 16 of the deflector 108 
meet along ridge line 128. which is preferably aligned with the central axis 126 of both the 
seasoning tray and the product tray. The seasoning tray 123 thus has a supporting floor 
122 conventional sides 100. 120 and upstream end 119. which are simplistically shown 
in Figure 6. The tray 1 23 provides for a "curtain" of seasoning to be applied on the product 
moving along the product tray 96 by using the combination of dividing deflector 108 and 
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an Mined angle discharge edge .24. The bias cu. 124 in .he season.ng pan nco, .22 
and deflector fo8 eveni, and uniformiy distribute seasoning on the product ™v,ng ,n the 

«roH.irt trav such as tray 96 shown in Figure 7. 

rselsoning.raU3.ssecu,ed.oandthu,r.c,p,oca.esw»,.hep 

The b,as cut ,24 i, preferably angled at from about 30 degrees to about 60 degrees 
«lauve to the axis .26. The seasoning .ra, as shown in Figure 7 thus ach,eves gua„.y 
dispersion of seasoning by preventing seasoning suati^oation. 

A sui^We tra, may be app«,ximate.y 36 inches wide, and may be at-e to re..b.y 
.eason product at the rat. of on. or two thousand pounds of seasoned product per hour^ 

The higher capacity system with rotating dn,ms as shown in Figure 1 may be able to 

nandle in excess of f«.r thousand pounds or more of product per hour. 

The seasoning system as disclosed herein may benefit from improved flow leveler 

technology for obtaining a unifbm, he^h. of product moving along the product conveyor. 

rchasratdisc,osedinU.S.App,lca.«.S«ia,Number0g«,.S.6,iledonFeb.a^.. 

,999 The trays may be ren»vaWy attach^ to the ddve mechanism by a g «k 
Lp/reiease mechanism, as disdos«. in U.S. Patent 5.794.757. The linear mot»n 
conveyor system oners add«»na, aocun.l«ion capadty which allows for con.r,uous 
seasoning Ls to accommodate intermittent downstream eguipment shutdown. A linear 
Ion clveyor with a preferred accumulator feature is disposed in U.S^App 
Sedat Number 09,235.97, nied on .anua^ 22, .999 ar«. hereby incorporated by rel as. 

The seasoning system of the present invention allows the equipment to be 
au«,mat^ily and efficiently operated since the volume of product in the system may be 
easily determined a. any desired locaSon. The linear mo«on conveyor system thus 
provk.es for a reliable product volume determinatton being handled by the system a. any 
point, wh.h directly relates to the area of the product desirably covered by the seasoni,^ 

With respect to «>. trays .4 and 28 as shown in Figure . , i. should thus be 
understood that the tray .4 along «s entire length may have a semi-circular configurat«n. 
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u H.rf irav fits over a rotating drum with a slightly larger diameter, with the 
so that the rounded tray fits ro g 

- ia .oth rotating and --;^-7-;:„^ ^^^^^ aS, In ..her .re, 

Jh 0 "pi" and Ihus allo»« the sensors 26, 3.. lOS. 1 to to e«ectivel, m.a,u. 

te II prod^ct .eing conveyed, Measuring the volume with these sensor , 
me volume ^, , belt 

::r.rprdir:.lveyo™ ma, have h^ .a., and valleys and not 
::rr:nrmlerinheren,,na„near™..nco,wevor.M«^^^^ 

Itprc me product a»ving a^ng a Lear .not^n conveyor is a much more accurate 
rrrplctvclurr^manwhenproductisconveyedonav-*^^^ 

1 0. product a.ng a vibratory conveyor varies sign.can«y «,mpared to the 

Those skilled in the art should appreciate that the seasoning m 
,„Jrralnea.y.eclp,oc,.-turn«edn,msimilarto.m..dn,mieassho^^^^^^^^^^ 

nTLule 15 This latter embodiment would be desirable since the module 15 as 
T is a Single ,ssemb^v.h«h perfcrms Usdesired on the product 

r; rJUtd^pinve^^^ 

« MhP overall heiqht of the installed food process handling system, pani 

reciprocating tumble drum. ^^.^^^^1^ 

Figure 8 discloses an alternate embodiment of a seasoning iray 
deoosl g seasoning on product moving along tray 94 in the direction shown. As w.th he 
depositing seasoning w , an ma^/ be rioidlv secured to the linear motion 

previously disclosed embodiment, the tray 130 may be ngidly 
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94 and thus is dhver by me conveyor drive mechanism previously disclosed. The 
seasoning .ray 130 may thus be supplied wiU, seasoning from auger 1 U. 

AS Shown in Figure 9, the seasoning tray indudes a planar floor 1 32. a SKje 1 34. 
and an angled .einforcing member 1 36. As shown in Figure 9. 0,e supporting surface , 38 
onhe J 132 of .he seasoning .ra, may be inclined a. . seieCed angle 140 re,a,«e to 
a horizontal plane. Figure 8 depicts that the bacK surface 134 of me season,ng tray ,s 
indlned a. a seleCed angle 135 wi«. respect to a line perpendicular to the movement of 
pr«,uc.alongtheUay94.Byse,ec.»eWcon.ro.lng,heang.s,36and140,these^^^^^^ 

may be un«o,n.y disthbuted aooss the width of the .my 94. Preferred angles 1 0 nd , 5 
Jdepend upon the type of seasoning. stroKe of .» conveyor 34. and other ^.^ors. . 
™s. appticat^ns, .He an,e 140 will be less man ,0 degrees, and the angle 135 w I be 
loss man about 20 degrees. The angle of discharge edge 137 wim respect to me bacK 
plate 134 may be from about 10 degrees to about 30 degrees. 

Figure 10 depicts anomer embodiment of a seasoning system 1 3 according to me 
present lnven«on which is similar in some respects .0 the embodiment ^ In F«ure 6^ 
Accordingly, components not discussed here and wim respect » Figure 10 wi. serve the 

purpose discussed above. ^,«f«^hiu 
Chips are fed to me upper tray 96 from an upstream conveyor wh«h preferabl 
includes a proportional gat. 97 which may be controlled by drive motor 91. Sensor 106 
senses me depm of the product on tra, 96. The conveyor which contains the propo«,ona 
aate 97 Is preferably a l^ar ™tion conveyor as described herein. Support arm 142 
nterconnects m. linear motion conveyor w«h the seasoning tray 144 wh.h suppl,es 
seasoning to product moving along me tray 96. if an oil spray is desired, the support an^ 
142 may also support me header 102 which includes a plurality of spray nobles 104. 
Similariy.mesupport14ainterconnects.helin.ar™«onconveyorwim.heseason.g.ray 

,48 wh«h supplies seasoning .o product moving ^ong me tray 94. 0,1 from header 1 1 
may be sprayed onto the chips on tray 94 by one or more spray noz^es 103. 
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advantage of the seasoning sy,.«n 13 compared » the seasoning systern 6 ,s me. .he 
ason, 9 .rays and 148 may have a r.a..eiy s^l, »id.h of three or four ,nches ye. 
s^ppiils seasoning . me produC moving ..ng .he .rays 96. 94 wh.h are «„r. 

inrhes or more in width. . 

Pigure 1 1 depics .he seasoning .ray 144 In greater de.ai,, Seasoning » supp ed 
,0 „e .ay 144 from an auger 106. The seasoning .ray 144 indudes a pianar floor 2, a 
r^pia. 164. and s,reng,hening roo, p,a.s 166 and 168. «oo, pla.es 166 an 168 .e 
one form o. a hood which prCeCs sea««^g 

rJln in F^ure 11. hole ,70 may be p-ov^ In me tacMate 164 for reducng U« 
Igl. m. u!y and ,aci,«a.e cleaning. . season.g .^y ^ "oor 16. bac^a-e . 
aJpla.es 166 and 168 may be termed from staln^ s.ee, sheet meUI wh,ch ,s ben. u> 
Z .he desired con.lgura«on. Mema^veiy. welding can be used .o .abnca.e me 

"'CrrL.sea,o„lng.rommea.ger106may,rs.becent,3,.edw«hrespe.tome 

floor 162 by btock 172 wh«h provWes planar surfaces 174 and 176 which mee atong 
I, line 1 78 to centr... m. product being depos«ed on me seasoning .ray. Aimough 

a bloc. 1 72 is depiced. .hose skilled « me ar. wi.1 apprecia.e .ha. me cenMizer may also 

be formed from shee. metal, if desired to reduce weight 

Refernng again .o Figure 10. It sl»uld mus be undersU.cd ma. me seasonmg «y 
, 44 will be reciproca.ed wim me ups«.am linear mo«on conveyor, and mus moves ,n me 
Lion indicl in Figure 1 1 . The angled edge 1 82 of me .ay floor ,62 mus results . 
a -ou„ain- o, seasoning be.g deposited on me chips moving along me produC .r y. M 
Shown in Figures ,0 and „. me tray floor 162 may have a widm of. or e«mp,e^» 
inches although the lengm of the .ray floor 162 is mirty inches or more, depend.ng on 
:ZoLg lateral Im of .he .ray 96. A sWIar seasoning uay 148 is p^vided for 
providing a curtain of seasoning on product moving along .he .ray 94. 
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Figure 12 depicts a modification of the seasoning tray shovA^n in Figure 11. 
Seasoning which drops off the angled edge 1 82 thus falls on the plate 1 84 which may be 
positioned, for example. 3/4's of an inch below the plate 182. Support 188 interconnects 
the floor 1 82 with the lower floor 1 84. Seasoning thus drops off the inclined edge 1 82 onto 
the plate 184. then drops off the inclined edge 186 of plate 184 onto the product. If 
desired, a plurality of tiers may thus be provided so that seasoning drops onto the lower 
plate and is more evenly distributed before dropping onto the product tray. 

A further modification to the seasoning tray as shown in Figure 13. In this 
modification, a substantially vertical dispenser plate 1 90. which In some embodiments may 
be inclined rather than vertical, is positioned below the floor 162 and supported by a 
plurality of brackets 192 which interconnect the floor with the plate 190. Seasoning thus 
drops off the edge 182 and falls onto the upper edge 194 of the dispersion plate 190. so 
that some seasoning fall on the left side of the plate 1 90 while other seasoning falls on the 
right side of the plate 190. Multiple dispersion plates positioned at different levels or 

1 5 elevations could be provided, if desired. 

Yet another modification of the seasoning tray as shown in Figure 1 4. where product 
drops off the inclined edge 1 82 of the planar floor 1 62 and falls onto the dispersion bar or 
rod 194. Dispersion bar 194 is supported from the seasoning tray by the supports 192. 
and has an inclined axis 1 96 which is parallel with the inclined edge 1 82. Product thus fails 
off the edge 182 down to the rod 194. some seasoning drops off the left side of the 
dispersion bar 194 while other seasoning drops off the right side of the rod 194. The 
dispersion bar may alternatively be an elongate member having a different cross sectional 
configuration. An elongate dispenser bar having triangular cross sectional configuration, 
with the apex of the triangle dividing seasoning to the left side and the right side of the 
25 dispersion bar. is thus also contemplated by the present invention. 

Figure 1 5 depicts yet another embodiment of a seasoning tray which is similar to the 
Figure 12 embodiment, except that the plate 184 is replaced with plate 213 which has a 
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sinusoidal shaped frant surface 210 and a similarly shaped rear surface. The purpose of 
the Sinusoidal surfaces is to further insure .ha. seasoning is unifom,ly disUibuted on ,he 
produc I. mus. be remembered .ha. .he .ray floor 162 is recipro=a.in9 in .he direcon 
shown in Figure 11. The surfaces 212 and 214 of me fon. surface 210 and s.miiar 
surfaces of .he back surface of .he .ray thus engage praduc. as i. drops off .ray 162 .o 
propel some of .he seasoning in angled dlredon to further insure good dis.nbu.,on of 

seasoning on the chips. 

F^ure 16 is sSIl anottier embodiment of a seasoning Wy 144 according to me 
present inventon Which is similar to me Figure 11 embodiment Seasoning drops off me 
inclined edge 182 of the floor 162 and onto me shall 224. whidi is nutated by drive motor 
216 The drive motor and me seasoning tray 144 may be intert»nnected by «-itable 
support 218 Two or more brackets 192 may support guide sleeves 220 and 222. wh,ch 
thus acts as simplistic bearings lo, me Mating shaft 224. Figure 1 6 also depicts ma. .^« 
Shaft 224 has a plurality of grooves 226 merein. As seasoning drops off the inclined edge 
182 some of me seasoning dmps onto the shaft and men drops onto me product. wh,le 
other seasoning falls in one of me groove. 226. Since shaft 224 is rota«ng about axis 226. 
seasoning which falls within the grooves gets -propelled" by me motion of the rotating 
shaf. mereby again insuring that seasoning is reliably distributed on me product. 

' 1, should be understood .hat me seasoning trays as shown on Figures 1 1 -16 may 
be used in me seasoning system as shown in Figure 10. and also may be used as .he 
seasoning tray which supplies seasoning to the product within the inclined tumble dmm 36 
as Shown in Figure 1 . Bom the seasoning .rays and the product trays as disclosed here,n 
may be configured for easy cleaning. 

AS an anemattve to .he defleCor 108 as shown in Figure 7. an altema.e defleCor 
may be a single shee. me.al shee. which is bom inclined downwardly and ex.ends be^veen 
,he sides 100 and 120. The sNIe shee. metal deflector may mus have a trailing end 
which engages me side 120 and a leading end which engages the side 100, This alten^ate 
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.enecor insure, .ha, seasoning is reaspnab^ ^ist^buted alons me w«.h o. me seasoning 
::"len me si.es ,00 an. ,10. so ma. i. .a, con.,nue aion. ..e season.^ .ra, .o 

drop off me inclined edge 124- . .,.„3i0a«ofdinQtomepresent 

Referringnow.oFigure,7,anomerseason,ngsys.em310accora,n9. P 

,„.en.on ll a iinear n,o.on conveyor 3,2, a seasoning .oduie 3,4, and prefera y 
:rriinear.o,ionccnve,or33aandop.ionai,ys.i,,ano..eriinearn„on„.e^^^^ 

THose sKilled in appre.a,e ma. each of me conveyors ^^^'^^ 

a«ema.ive., be a be,, conveyor or a vibra,o,y conveyor. The conveyor 33 ^..ma»W 
altemaiiveiy . c;^. .r« 1 7 sensor 26 as previously descnbed 

. w ho a uibratorv conveyor. As shown tn Figure 1 7 . sensor «ia h 
::r:srru«-depmofmep,odu.inme.ra,andmusv..n,eof^ 

ling in. me seasonir. n».u,e 314, Tb. en.re ope„«on may be regu.a.ed 
™.aorcon.ro,pane„50. ,rdesi.d,oneorn«r.omerproducvo,u.esensorsc be 

;Zedinasys.en,for,neasortng.He«o^ngprod.Ca.anydesiredp,ace,ead,ngup.o, 

v.Khin or do«ns.ream of me seasoning module. 

AS Shown in mo F,u« ,7, me food produc. is discharged from conveyor 3,2 and 
. >r .hnn, 316 for moving mrough me seasoning module 3,4. The season,ng may 
rrra — 1 3,a, ..h seasoning ..ng fed by a 3. 
"Inlng .ray un. 324. and by a «ow i.e 322 ^ "^^^ 
Preferably me seasoning .rays 324 and 326 mus move ^ the «y 332. Each seasoning 
rr e cons^uced according U, any o, me prev.us,y desCbed embod»nen.s. Th 
™e from ea<. seasoning .ra, preferably is pushed under a re,a..ely lo« pres^^e 
otssran ,0 psi by an e^ngate air ^ 326, 330, The ai, suppled .ubes 326 and 330 
of less than , 0 ps y d,ios as mey pass mrough .he seasoning unit, 

ihus aenUv blow me seasoning onto the cnips as mey v 

.hus genoy c , . . ,h,„ k. conveyed by one or more conveyors to 

The seasoned food produc. may man be conveyeo oy 

downstream e.,uipment such as bagging ^Ot^ 

Referhng to Figure ,6, me flow ,.es 320 and 322 .™m the seasor^ng un. are 
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depicted, and the mechanical interconnection of each seasoning tray 324. 326 with the 

conveyor 332 can be better understood. 

n in Pinuras 17 and 18 thus allows the seasoning 
The seasoning system as shown in Figures i r ana lo u 

♦Kr«,,oh tht^ seasonina unit 314. with the seasoning ideally 
nroduct to -free fall" by gravity through the seasoning unii o . 

„i,o™,y ccasns bom sides o. each c«p. F^u. 17 e,sc disuses a su,,a.,e a,r 
.drculauon syste. 370. .nCuding a fan, «cwer or comp^ssor 37Z which outpu s a. 
alohg line 374 to me lines 328. 330. Air is thus wHhdrawn fro,, me seasoning unrt 3U 
mrough sucUon line 376. and . men filtered by n«er un« 378. F«,ered seasoning ..ay be 
outpu, m«n unit 378 by a supply line 380. The en,b«din»n. as shown in Figure 17 and 
18 thus offers me possibNlty of unifom^ coating chips and other food products w*h a 
seasonin9.wKh.heseasoningsystembeingrela.Mysimple3ndha*gah^h.h,oughpu 

,at. Those SW«« in the a« will appreciate mat some food product, may ha-e suffic«n, 
oi, or Chemise be naturally att^Ced to seasoning, such .ha, the food product may e 
,i,ec«, fed into m. seasoning system =. me present invention. For omer tood pro^lu^ 
a conventional spray un« may be provided upst^am tam me seasoning un. „ h^ 
costing me food product v* ». o« .pray to betier attract the seasoning to m. foo^i 
product, in a suitable application, the air lines 228. 230 may be pos«ioned approximate V 
2 8 inches from me top of the enclosure 314. Accordingly, those sKiiied w,l. apprec,a.e 
mat the seasoning units 314 may be relatively compeC. simple, and highly reliable. 

Figure 1 9 discloses ye. another embodiment o. a seasoning system 360 according 
u, the present invention. Senors 26 arK* linear motion conveyors 312, 332 and 334 may 
be Similar to me system shown in Figure 17, w«h the output from the seasoning system 
simllady going to .he d=wns.ream equipment, such a, baggers 338. In Figure 
enclosure 340 is provided wim a ™dlfied guide shoot 342, which includes an internal plate 
344 Which initially guK.es me chips, so ma, the chips sWe down ramp surface 346 as a 
layer Anomer guide sheet, such as sheet 348 w»h ramp surface 350, is providing or 
allowing the chips to fall off the ramp surface 346 and expose me other side o, each chip 
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as i. slides down me ramp surfsoe 350 . While siting down the ramp surface 346. one s,de 
0, each Chip n«y be seasoned from seasoning Ua, 352, and whiie slidir. down me ramp 
surface 350. the other s«e 0. each chip may be seasoned from the seasoning Ua, 35^. 
seasoning is supplied to the tray, 352 and 354 by Itow iines 320 and 322 as prev»us^ 
: u The advantage of the system as shown in Figure 19 is that me food prortuct 
more gentiy hand^ compared to m. embodiment shown in Rgure 17. Ad.sadvantage 
„, ,ne F^ure 19 embodiment, however, is mat me same size seasoning unit has a muc 
L mLghput rate. ,. desired, air Knifes 328 and 330 as shown in Figure 1 7 opt,onai. 

™, ^ used in me F^ure 1.^^^- ^^^^^^^^ 

Each of the conveyor trays discusseo aoove 
a hor^nta, My or pan ttoor. ,f desir«., one « more of me trays ccuid be inCned to 
eievate the food p^duc. between me receMng end and me discharge end of the conveyor 
ZZ ^ .in- mot^n ,n*ed conveyor technology as disposed in U .S. .ppi'-fon 
Sehal Number 09/576,01 3 filed on May 23, 2000. 

It ,hou« also be noted that me procedure according to me present ,nvent«n for 
.^ality testing is rela.ve,y simple, and requires on, a p^centage input 'n'o ""^^^^^^ 
56 for .hat product line and recipe. Quality testing as disclosed herein ha Sign ton 
Intages compared to a system using a weight-based standan. Volu^^a 
samples prov«e signiton. bene«s. since me va^ing product d.n,«, does not ane« 
.oluL calculaHon. According to me present invent.n, voiume-based sam,.es are taKe 
and are compared to "standa^- samples since me v^ume-based memod ,s s«np le and 
yie«s the best results. Alternatively, accurate product densih, " 
obtained on a peHodic or p«.era«y a rea, Ume basis which, in co.unct,on w,.h .^1^ 
control samples .a.en by a weight basis, may be compared with -standard sa,^pl». 

various modifications to me seasoning system and to the memod as d^dose 
.ereinshouldbeapparentfrommeabovedescdpt^nofpreferredembodimen.s.Mhou,h 

me inventton has mus been descnbed in detail for these embodiments, ,. should be 
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understood .ha, e,.plan3.»n is for illusUation. and *a. fte invamion is not l,m*ed^ 
these embodiments. Alternate componenU and operating U«hnK,ues «ill be apparent to 
mose ski»ed in tt,e art in view of this disclosure. Additional n^dificaUons are thus 
contemplated and may be made without departing from the spiht of the invention, wh.ch 


is defined by the claims. 
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